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In the prairie rice area of southwestern Louisiana rice production
and cattle raising are the two most important agricultural enterprises.
When the land is not planted to rice, it is allowed to lie idle and grow
weeds and grasses which are grazed by beef cattle. This practice has
been carried on so long and with so little regard for the maintenance
of the fertility of the soil that the yields of rice and beef are too low to
support the most profitable agriculture. Research during the past
few years has shown that the soils have lost over half of their original
amount of organic matter and are low in available nitrogen, phosphorus
and potassium (4, 5).^ Flooding during the growth of rice and the large
surface drainage losses following the removal of the crop increase soil
depletion. It is particularly common to find the available nitrogen very
low within three weeks after the rice is flooded (6). In order to provide a
high level of available nitrogen throughout the growing period of rice,
it was found that increasing the organic matter in the soil could be ex-
pected to give the best results (3, 5). Since there is a shortage of feed for
cattle in the area and the production of beef on the extensive, unim-
proved, weedy pasture land which is being rotated in rice is somewhat
less than 50 pounds of beef per acre per year, obviously the establishment
of improved clover and grass pastures would increase the beef produc-
tion (2) and the rotation of these pastures with rice would restore the
soil organic matter. Local observations and work in Alabama (1) also in-
dicated that oats planted in early September could be used for supple-
mentary grazing through the winter months.
In order to develop methods for improving pastures and pasture
management and to test the value of turning under pasture sods on the
improvement of soil fertility, experiments were located in the distinctly
different soil areas. There are at least four soil series groups in the
prairie rice area (4). More particularly, the purposes of this investigation
were to establish and study improved clover and grass pastures receiv-
ing different treatments, to determine the value of oat and lespedeza pas-
tures as supplements to the mixed pastures, to evaluate the different
pastures and treatments in terms of beef production and the effects of
the sod from each pasture on the increase in the yield of rice, and to
determine the effects of fertilizers applied directly to rice following the
different pastures.
1 Figures in parenthesis refer to "Literature Cited."
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EXPERIMENTAL PROCEDURE AND RESULTS
Experimental pastures were established at five different locations
as indicated by data in the tables that follow. The following practices
were used at each experiment. Water for the stock was supplied for
each pasture and each pasture was equipped with a cattle-proof fence.
The seedbed preparation consisted of breaking, discing, harrowing, and
packing. The animals in each pasture were weighed at 30-day intervals.
The number of animals grazed was determined by the condition of the
pastures at the beginning and by the conditions of the animals and pas-
tures as grazing progressed. As animals were finished others were sub-
stituted. Except for the experiment located at Kinder, the grazing data
for the year during which the pastures were planted has not been in-
eluded in the tables. All pastures were mowed to control weeds. Refer-
tilization after the establishment as indicated was preceded immediately
by scarifying the sod with a disc or a rotary pasture cultivator. All the
experiments were located on land which had been cropped to rice in
alternate years and from which a rice crop had been harvested preceding
the planting of the pastures.
Pastures on Oberlin Silt Loam
A pasture-rice rotation experiment was located at Welsh, Louisiana,
on Oberlin silt loam soil in 1941. Twenty-acre pastures were used and
they received various treatments as indicated in Table 1. The seed mix-
ture and the rate of seeding per acre was 4 pounds of white clover, 2
pounds of Persian clover, 10 pounds of common lespedeza, 6 pounds of
carpet grass and 4 pounds of Bermuda grass, except pasture 4, which
received 6 pounds of white clover, 10 pounds of common lespedeza, 10
pounds of Dallis grass, and 2 pounds of Bermuda grass.
The data in Table 1 show that the pastures which were fertilized
could be grazed for a longer period. They supported more animal units
per acre and produced much more beef per acre than did the pasture
which was seeded only. The pastures that were treated with ground lime-
stone in sufficient amounts to raise the pH to 6.2 and were seeded and
fertilized gave higher yields of beef than the pastures which were not
limed. In terms of beef yield liming, fertilizing and seeding produced 229
pounds per acre; fertilizing and seeding, 137 pounds per acre; and seed-
ing only, 58 pounds per acre. The seasonal distribution of gains of the
variously treated pastures is shown in Figure 1. The gain of beef per acre
per day on the limed, fertilized, and seeded pasture was high in March,
April, and May due especially to an excellent growth of clovers during
this period. A sharp decline occurred in June and July, a period during
which dry weather is usually encountered and during which the clover





























































































































































































































































































































































































































































































































the gains rose and remained fairly constant, and about 0.6 pound per
acre per day was produced until frosts occurred in November. The gains
from the pasture that received fertilizer and seed only followed a similar
pattern, except that the grazing peak was later and yields were lower
owing to the absence of clover, which did not survive in the unlimed
pastures. The pasture that was seeded only reached its relatively low











limed, fertilized and seeded 3
seeded only
fertilized and seeded •
lined, fertilized and seeded 4
April May July Aug. <!ept.
Figure 1 Seasonal Distribution of Gain from Pastures on Oberlin Silt
Loam at Welsh, Louisiana, 1942-45.
A similar pasture-rice rotation experiment was begun at Kinder,
Louisiana, in 1942 on Oberlin silt loam. Four 20-acre pastures that re-
ceived treatments as shown in Table 2 were established. The seed mix-
ture consisted of white clover, hop clover, Persian clover, common les-
pedeza, and carpet grass. Data in Table 2 show that in beef production
for the grazing period an average of 14 pounds per acre was received
from the check pasture, 28 pounds per acre from the pasture that was
seeded only, 93 pounds per acre from the pasture that was seeded and
fertilized, and 172 pounds per acre from the pasture that was seeded,
fertilized, and limed, while the number of animal units grazed per acre
averaged 0.10, 0.15, 0.29, and 0.37, respectively. Figure 2 shows that the
production of beef per acre per day was much higher in April and May
on the pasture that was seeded, fertilized, and limed, owing to its being
the only pasture in which clover survived. The general seasonal trend
in the other two treated pastures was the same except the gains were
lower. The production of beef per acre per day was extremely low
throughout the grazing season on the check pasture. After three years
of grazing, these pastures were planted to rice. The yields of rice after






























































































































































































































































































































of planting rice are shown in Table 3. An increase of 6.0 barrels of rice
was received from 200 pounds of 4-12-8 at time of planting after the sod
of the check pasture. Increases of 1.1 barrels of rice from sod only and
7.8 barrels of rice from sod and 200 pounds per acre of 4-12-8 after the
check pasture were received. After the pasture that had been seeded and
2.0
check - no treatment
April May June July Aug. Sept. Oct. Nov.
Figure 2 — Seasonal Distribution of Gain from Pastures on Oberlin Silt
Loam at Kinder, Louisiana, 1942-44.
fertilized increases of 5.0 barrels from sod and 9.0 barrels from sod
and fertilizer were received; while after the pasture that had been seeded,
fertilized and limed an increase of 11.1 barrels was received from sod
and 13.2 barrels from sod and fertilizer.
In 1944 a pasture of oats rotated with Kobe lespedeza was estab-
lished at Welsh, Louisiana, in connection with the improved pasture
experiment. Kobe lespedeza was seeded at the rate of 30 pounds per
acre and fertilized with 300 pounds of 5-10-5. A yield of 1.1 tons of
lespedeza hay was harvested. Oats were seeded on this pasture in Octo-
ber. The cattle that had been grazed on the permanent pastures were
removed November 7, 1944, and placed in the rice stubble fields, where
they continued to gain until January 2, when they were placed in the
oats pasture and grazed until March 8. Five heifers gained 440 pounds
on eight acres, or an average gain of 0.90 pound per acre per day. The
oats were top-dressed with 200 pounds of nitrate of soda, and 21 bushels
of oats were harvested. A volunteer crop of lespedeza which yielded 1 5
tons of lespedeza hay per acre was produced in 1945. Oats for winU.c
grazing were seeded in October, 1945.
Pastures on Lake Charles Silty Clay Loam
In 1943 a pasture-rice rotation experiment was located at Chloe, Lou-


























































































































































































tures treated as indicated in Table 4. The seed mixture was composed of
white clover, common lespedeza, carpet grass, Dallis grass, and Bermuda
grass. The data in Table 4 show that the pasture that received seed and
400 pounds of 3-12-12 per acre produced more beef per acre and had a
larger grazing capacity than any of the other pastures. Liming proved
unnecessary on Lake Charles silty clay loam, as the pH was 6.55 and 7.10
in the surface and subsoil, respectively, before liming. The data in Table 4
also show that the pasture that received nitrogen in the fertilizer treat-
ment produced 293 pounds of beef per acre compared to 200 pounds per
acre produced on the pasture that was fertilized with 0-12-12. The sea-
sonal distribution of gains expressed in pounds of beef per acre per day
is shown in Figure 3. The clover peak occurred in March and April. The
clover disappeared in late May and early June and the rise in beef yields
in July due to good growth of lespedeza is similiar to the seasonal dis-
tribution in gains from pastures on Oberlin silt loam. Clover was well
established on all pastures that received phosphate and potash fertilizer,
while it did not survive in the pasture that was seeded only.
An oat and lespedeza supplemental pasture was established in con-
nection with this pasture experiment in 1944. Kobe lespedeza was seeded
at the rate of 30 pounds per acre and fertilized with 300 pounds of 3-12-12.
A crop of 1.1 tons of hay per acre was harvested, and oats were planted
in October and fertilized with 300 pounds of 5-10-5. The animals that
had been grazed on the improved pastures were removed and placed
Feb. ' Harcb ' kprll ~' \^ ' June ' JVOy ' IHg! ' Sept. ' Oct. ' iJovI
Figure 3 — Seasonal Distribution of Gain from Pastures on Lake Charles









































































































































































































































































in the rice stubble fields November 5, 1944, where they continued to
gain until the second growth of rice and grasses was cleaned up. The
cattle were placed on the oats December 19, 1944, with an average of
one animal unit to 1.4 acres and were grazed continuously until March 5,
1945, when the permanent pastures were again ready to be grazed. The
animals gained an average of 92 pounds of beef per acre during the 76-
day period on oats. The animals were removed and 200 pounds per acre
of nitrate of soda were applied to the oats. Twenty-five bushels of oats
were harvested in June.
Pastures on Crowley Silty Clay Loam
! A pasture-rice rotation experiment was located at Abbeville, Louisi-
ana, on Crowley silty clay loam in 1942. The 20-acre pastures were grazed
246 days in 1943. The check pasture produced 77 pounds of beef per
acre and carried 0.17 of an animal unit per acre. The pasture which was
seeded only produced 101 pounds of beef per acre and carried 0.24 of
an animal unit. The pasture that was seeded and fertilized with 400
pounds per acre of 0-12-6 produced 173 pounds of beef per acre and
supported 0.30 of an animal unit; while the pasture that was seeded, fer-
tilized with 400 pounds of 3-12-6, and limed with 1 ton of ground lime-
stone produced 214 pounds of beef per acre and furnished grazing for
0.35 of an animal unit.
Rice was planted at the Abbeville location in 1944 following two
years of grazing, and the yields obtained are shown in the data in Table 5.
An increase of 0.6 barrel of rice per acre was obtained from 200 pounds
of 4-12-8 after the check pasture. An increase over the check pasture of
1.3 barrels of rice due to sod and 2.3 barrels due to sod and fertilizer was
received following the pasture that was seeded only. An increase in
yield over that of the check pasture of 0.4 barrel due to sod and 0.9
barrel due to sod and fertilizer was received from the pasture that had
been seeded and fertilized with 400 pounds of 0-12-6. After the pasture
that received seed, 400 pounds of 4-12-8 and 1 ton of ground limestone
per acre an increase in the yield of rice of 6.5 barrels was obtained over
the check pasture. Of this increase 6.4 barrels were due to the effect of
the pasture sod.
Another pasture-rice rotation experiment was located at Rayne, Lou-
isiana, in 1943 on Crowley silty clay loam. Here 10-acre pastures were
treated as shown in Table 6. The seed mixture consisted of 6 pounds per
acre of white clover, 10 pounds of common lespedeza, 12 pounds of
Dallis grass, and 2 pounds of Bermuda grass. The data in Table 6 show
that the check pasture that received no treatment produced an average
of 59 pounds of beef per acre and carried an averge of 0.19 of an animal
unit per acre; the pasture that received only seed produced an average



















































































































animal unit per acre. The pasture that was fertilized with 400 pounds
per acre of 3-12-12 in addition to being seeded produced 246 pounds of
beef per acre and carried 0.45 of an animal unit. A yield of 269 pounds
of beef per acre was obtained and 0.42 of an animal unit was. grazed
on the pasture that received 1 ton of ground limestone in addition to
fertilizer and seed. Figure 4 shows that the limed, fertilized and seeded
pasture gave the most uniform seasonal distribution of grazing, with a
gradual decline in gains after the clover period was over in June. The
fertilized and seeded pasture was quite erratic in its production, with
a relatively high gain in March and a decline until July, after which a
rise occurred which can be attributed to a good growth of lespedeza. The
two pastures that were not fertilized gave somewhat higher yields in
March, April, and May than in succeeding months.
Figure 5 shows the average seasonal distribution of gain of beef
per acre obtained from three treatments that were used in all the experi-
ments. From March to July the gain was considerably higher on the
limed and fertilized pastures than on the other pastures. From July to the
end of the grazing season the limed, fertilized, and seeded pastures and
the pastures that were fertilized and seeded were similar except that the
gains from the former were consistently higher. Gains on the pastures that
were seeded only averaged about 0.5 pound of beef per acre per day
in the spring and dropped off fairly evenly from July to November, when
the yield was only about 0.3.
2.1
check - no treatment
seeded only
fertilized and seeded
lined, fertilized and seeded
April May June July lug. Sept. Oct. Nov.
Figure 4 — Seasonal Distribution of Gain from Pastures on Crowley Silty


































































































































































































































































































































lioed, fertilized and needed
I I
1 I
July Aug. Sept. Oe%. «ov.
Figure 5 — Average Seasonal Distribution of Gain from Pastures at Welsh,
Kinder, Chloe, and Rayne, Louisiana, 1942-45.
SUMMARY AND CONCLUSIONS
Pasture-rice rotation experiments conducted in three different soil
areas of the prairie rice area of Louisiana have shown that a twelve-
month grazing program can be developed. The rotation of improved
pastures with rice is definitely the best means found thus far for in-
creasing the yields of rice and for improving the soil productivity of the
area.
Improved clover-grass-lespedeza pastures have been established on
Oberlin silt loam, Lake Charles silty clay loam and Crowley silty clay
loam by seedbed preparation, seeding, fertilizing with complete fertilizers
high in phosphorus and potassium, and liming where the pH of the soil
is below 6.2. These improved pastures have produced from 172 to 293
pounds of beef per acre during an approximately eight-month grazing
period. The yields of the improved pastures exceeded the yields of the
unimproved pastures over 150 pounds of beef per acre. The turning under
of the improved pasture sods ahead of rice crops increased the yields
of rice 6.4 and 11.1 barrels per acre.
Supplementary oat and lespedeza pastures rounded out the year-
long grazing period and furnished a source of grain and hay which could
have further supplemented the mixed pastures during periods of low
grazing capacity. The grazing value of the oats as a pasture was 92 pounds
of beef per acre during the period from December to March.
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